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According to International Patent Classification (IPC) or to both national classification and IPC 
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Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61B5/145, A61B5/026 



Documentation searched other than minimum documentation to the extent that such documents are =^m^ 

Jitsuyo Shinan Koho , 1922-1996 Toroku Jitsuyo Shinan Koho "94-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, 5902235, A (Somanetics Corporation), 
ll # May, 1999 (11.05.99), 
Full text; Figs. 1 to 10 

& JP, 7-500259, A & WO, 92/021283, Al 
Sc EP, 597875, A 

JP, 11-169361, A (Hitachi, Ltd.), 
29 June, 1999 (29.06.99), 
Full text; Figs. 1 to 3 (Family: none) 

US, 4653498, A (Nellcor Incorporated), 
31 March, 1987 (31.03.87), 
Column 11, lines 17 to 21; Claim 1 
Sc JP, 59-160446, A & EP, 104771, A 
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special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 

means , 
document published prior to the international filing date but later 
than the priority date claimed 
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later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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(PCT Administrative Instructions, Section 411) 




SHIMIZU, Mamoru 
Ohzono Building 
7-10, Kanda-mitoshiro-cho 
Chiyoda-ku 
Tokyo 101-0053 
JAPON 



Date of mailing (day/month/year) 

03 November 2000 (03.1 1 .00) 






Applicant's or agent's file reference 
JST-19-PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JPOO/05295 


International filing date (day/month/year) 
08 August 2000 (08.08.00) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

30 September 1999 (30.09.99) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR M appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



30 Sept 1999 (30.09.99) 



Priority application No. 
11/278605 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

21 Sept 2000(21.09.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

Khemais BRAHMI 

Telephone No. (41-22) 338.83.38 




Form PCT/IB/304 (July 1998) 



003636003 
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PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



SHIMIZU, Mamoru 
Ohzono Building 
7-10, Kanda-mitoshiro-cho 
Chiyoda-ku 
Tokyo 101-0053 
JAPON 



'RECEIVE 0 s 



Date of mailing (day/month/year) 
12 April 2001 (12.04.01) 


NJATENT OFFICES 




Applicant's or agent's file reference 
JST-19-PCT 


IMPORTANT NOTICE 


International application No. 

PCT/J POO/05295 


International filing date (day/month/year) 
08 August 2000 (08.08.00) 


Priority date (day/month/year) 

30 September 1999 (30.09.99) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CN,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
12 April 2001 (12.04.01) under No. WO 01/24701 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination, 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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Authorized officer 






34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 
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Telephone No. (41-22) 338.83.38 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
JST-19-PCT 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PC T/IPEA/416) 


International application No. 

PCT/JP00/05295 


International filing date (day/month/year) 
08 August 2000 (08.08.00) 


Priority date {day/month/year) 

30 September 1999 (30.09.99) 


International Patent Classification (IPC) or national classification and IPC 
A6 IB 5/145, 5/026 


Appl,C3nt JAPAN SCIENCE AND TECHNOLOGY CORPORATION 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on tne international application 



I 


I2SJ 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

1 0 November 2000 (10.11 .00) 


Date of completion of this report 

09 April 2001 (09.04.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPE A/409 (cover sheet) (July 1998) 



INTERNATIONAL PREL 



'ARY EXAMINATION REPORT 



tional application No. 

PCT/JPOO/05295 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 
the description: 

pages 1,3-7 

pages 

pages 2,2/1 



, as originally filed 
, filed with the demand 



, filed with the letter of 



26 March 2001 (26.03.2001) 



the claims: 

pages 

pages 

pages 

pages 
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, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



26 March 2001 (26.03.2001) 



the drawings: 

pages 

pages 

pages 



1/2-2/2 



, as originally filed 



filed with the demand 



filed with the letter of 



| ' | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



3. 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I | the language of publication of the international application (under Rule 48.3(b)). 

f | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I 1 the description, pages 

1 1 the claims, Nos. 

I 1 the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amerdments must be referred to under item J and annexed to this report. 
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Ijjjfg^at j ona i application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 



Claims 
Claims 

Claims 
Claims 
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Industrial applicability (IA) Claims 

Claims 
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YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 
Claims 1-5 

Document 1: US, 5902235, A (Somanetics Corp.), 11 May, 1999 (1 1.05.99), full text, Figs. 1-10, & JP, 
7-500259, A, & WO, 92-21283, Al, & EP, 597875, A 

Document 2: US, 4653498, A (Nellcor Incorporated), 31 March, 1987 (31.03.87), column 11, lines 17- 
21, claim 1, & JP, 59-160446, A, & EP, 104771, A 

Document 3: JP, 11-169361, A (Hitachi, Ltd.), 29 June, 1999 (29.06.99), full text, Figs. 1-3 (Family: 
none) 

Documents 1-3 are documents showing the general state of art in this technical field. 

Document 1 describes a biophotometer having (1) a probe for applying near infrared rays of two 
wavelengths non-invasively to a diseased part, (2) a means for measuring the oxygen saturation of the 
hemoglobin in a cerebral tissue and (3) a means for displaying it. 

Document 2 describes a biophotometer for measuring blood oxygen saturation, in which the measured 
oxygen saturation is converted into a sound pitch change and indicated as "sound." 

Document 3 describes a biophotometer that uses (1) near infrared rays of three wavelengths for 
expanding the dynamic range and (2) a probe having irradiation and light-receiving fibers and has (1) a 
semiconductor laser connected with the irradiation fiber and (2) a photo detector connected with the 
light-receiving fiber on the photometer body side. 

However, a stethoscope "having a pair of lead wires and a receiver respectively connected with a 
sound source device of a controller" is neither described in any of documents 1-3 nor obvious to a person 
skilled in the art. 
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(io) mm*. 
WO 01/24701 



(si) m^m^m 

(21) HfStfJSIS^: 

(22) mftt&mB: 

(25) S&ttiSlromgi: 

(26) BSttBBOSii: 

(30) «££■?-*: 
#H¥ll/278605 



A61B 5/145, 5/026 (71) ttJSIA (*B£8< £-C<7>*i£BlCOlvt,>: 

fiS^ma (JAPAN SCIENCE AND TECHNOLOGY 
PCT/JP00/05295 CORPORATION) [JP/JP]; T332-0012 i35!iJH O rfi* 

UHTi 1§8^ Saitama (JP). 



2000 *f 8 fl8 H (08.08.2000) 



B*t§ 



1999 *f9 £30 B (30.09. 1999) JP 



(72) meR%; tS&V 

(75) *W#/fflliA (KmiZ-OlsXOft): +ffl * 
(NAKADA, Tsutomu) [JP/JP]; T 145-0071 $S*BAffl 
BBB@t8*F>-T B 47S16^ Tokyo (JP). 

(74) ftSA: #a± ^(SHIMIZU, Maraoru); T 

101-0053 mJKS ; FrtBaEttffl||±ftBl7#ifelO *B 
t*JU Tokyo (JP). 



(54) Title: STETHOSCOPE 
(54) SEE©* f*: 




(57) Abstract: A simple 

always-portable stethoscope for 
enabling accurate diagnosis. An 
application/light-receiving fiber 
(II) serving as a probe part for 
noninvasively irradiating a diseased 
part with near-infrared radiation 
is applied to the diseased part to 
measure, e.g., a change of the 
cerebral circulation blood flow. 
The change is heard as sound pulse 



z=z modulation to examine the change of the cerebral function. For example, a light beam of three wavelengths A = 760, 800, 830 run 
==z from a semiconductor laser light source (22) is applied to the diseased part, die reflection data from the diseased part is processed 
sS by a control device (21), and the doctor can make a diagnosis with the doctor's ears by hearing with a receiver (32) the change as 
mSt the change of the frequency of the sound the pitch and volume of which are constant 

Hj (57) g&: 

mH&*fE&m3IZ7v-7'B£LT<DmZi >%3t7r4 A- (11)^ 

*h &%vzz£i?mmm®mtz®mt%o w*.ar. (22) 

*J H^= 7 6 0, 8 0 0. 8 3 0 n m© 3 Jilt U iS«fr&©R|f 
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(81) JiSB (mft)' CN, KR, US. 

(84) <T£iS): 3 - Q v Aftft (AT, BE, CH, CY, DE, 

DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 
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bftT^S (HftCx iMSlX^^ hnxnf- (N I RS) ijgftSft* CI 
*©J6ffl<fcLTj£<fflV\<&*lT^S^>©K:**«>>-^-« < »f3b<*« # jff^s 

o^-zy^zftfrfczm^zmn^mmm (ped ^t***-^* 

^Dh'y (deoxy-hemoglobin) ©IWt*»**fflJ8LfcfBSUt 
«»IS& (BOLD-f MR I ) *£LTj£<Jfl^&*lT^S. jS*^t8*fflfflL 

(1) -LlfiLfcPET. MR &&##*© 
£S©i£BJ§ffiCiM^Tfc££&tt£^g 

(2) ^*0x lo&x ***»-*-©<*; -5 KIM K> *&*8:£CK 
K*i*x fcL< tt«»fiT««#©«t*»mc»ft$*tt^&fflv^/J^| 

( 3 ) ewioj; o tzmfomt>% ba>imv:vmLzm**M 
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u-Ttt**'»-^-a:^^LTita[Lfc4>©*<**)x #ct ©&»*>. ±ie 

(1) &L<«:±§2 (2) (DjJTZfy-ZMtZbO'ZhZ. 

KKti«jii»©^«**©^^c»t*#aaiaci:*ii^. Basawauss 

( 2 ) ±ie c n ffi»0«^SK:*?^-rs iaaBj5*^n©*fitt2*fi-e** 

(3) ±E(1) 8B»©W»k:*^T. «ffijE*^MR©ftStt3iftfiT?** 

( 4 ) ±IB C 3 ] §B»©©Mte*?^T. mi2S#^H©&Stt7 6 0. 8 0 
ORtf 8 3 0 nratlfcSC^iin. 

[ 5) ±12 C 1) §B»©©8*8k:*?^t n b5I2Bb^«l©^«. 
.^□fy (t-Hb) &^**'n try ©^SS&fng (rS0 2 ) © 

^Mftftctt, y-***»?»>l- 7 6 0, 800. 830nm© 

SttMMeRMtU EIN»«fca* * v *\ «©-«Lfc#©JWM« 
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£4 611 U*©Kfiii«:fl s, 3]KiS©W*3Kt'H"e**. 

ft* * fc >fr ©*ft ©Ml 

*5M8©Safc©^18Co«,>T»tlBK:8iWf *• 
*ft«H©««MBl H^^'M^afy (t-Hb) 4>L 

< tt^?'nh-y©$^t&fQlg ( r S 0 2 ) (regional oxygen 
(0 2 ) saturation) ©gft*aS*K *©^L£#1t*B<i: VXS-tL* 

b<DHh*>. *fc..a*©WM**^***££*Wc*tu r^L,d^« 

f^f§ : smart stethoscopej i LT©i5ffl £>*l£c 
g*tt£*J£l Mmc#*«Wff©Ri6*'*v MM K"C«Bi?**WS 
r ^HlS^2f (functional stethoscope) j T&SK 
t-Hb, rS0 2 ©^©^^Sio-r^T©^^©^*^^^^. 

<»C-HIS^©JK#*Ji6^5^*^ftM*- 690nmfr&880 naif 

coil* (£#tt&iSM) ©fttt4*c*^Tft*y*©*$* 

a try (hemogl obin). U^aty (myog l o b i n) Y 
?n-A(cytochrom aa3) T*£>£ 0 glSW^tt^tl-m©^S© 

3 
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fro, Eft«Mtt**«>«^. ^^^v *ffcHJ©#® . 

So 

jRsptttf &<h Lfcffifc©^* n hT y&fi t-Hbi^^nf y©K3£fl:K ( 
saturation rate) C«k^T$i5*. ftoTs — 2©i&fiT-©i& 

©*ofciM*J8^T*©****R<K tWWWti, Hil§©<tC:?>3 

TM. 2&^©;£#frl^tB&#&^w£^**>S* KT©3lifc0l£*?^T 
ttx 3*fi*ffli^»^©«-**©-«**« , Ttt«flLT^*. 

Bcttii*»a£WWEi"*. $>s^m©«iiifc:ttx »3e©B©a»*<« 

c© rttt>*ifcK©1*5eaWLj ( 
©1*JE»fl[K:fic:«. ttJWiMcff$fUH*fc**»LT r«?S (act i v 

a t i o n ) 

9 4 H£iS&©Bi£tt£# o ges©«**r. - W*H»MK1Ht LT ^ * 
lhi©il®^ffl©— 8P (DLPFrdorsolateral prefron 
t a 1 ) ©^*^nt:y©KSi»ftK (r S0 2 ) ©*ft*jfi*^Hx-«^ l-n 

xat:--cffi?Lfcfe©T**. K©1*3Eatt* < *©«ttK:«koTK?S$*u rS 

0 2 ^litSi^WS. H©&l$ (start, stop) ©f B 1#I£g§£ 
*»«©»»*ffl^*c:<!:K:«koTC:©«k'5*RS*^y KIM r"CH§« 
2***>L<tt3**©fi*WI*BC!MtU *©Kli*a»irt* 
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| • • 
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/(l. 6 A A, bo -2. 8AAeoo+l. 2AA 8 so ) &£©j£<te:<r> 
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i ART 34 Awi^ < 

noninvasively irradiating a diseased part with near-infrared 
light; a control device for detecting a change in cerebral 
circulation blood flow on the basis of data output from the 
probe section; and a sound source device for converting the 
change in cerebral circulation blood flow to sound pulses, 
wherein auscultation is performed on the basis of the sound 
pulses from the sound source device in order to diagnose a 
change in cerebral function. 

[2] A stethoscope according to [1] above, wherein the near- 
infrared light includes two wavelengths. 

[3] A stethoscope according to [1] above, wherein the near- 
infrared light includes three wavelengths. 

[4] A stethoscope according to [3] above, wherein the near- 
infrared light includes wavelengths of 760 nm, 800 nm, and 
830 nm. 

[5] A stethoscope according to [1] above, wherein the change 
in cerebral circulation blood flow is a change in total 
hemoglobin (t-Hb) or oxygen saturation rate of hemoglobin 
(rS0 2 ) . 

The present invention enables provision of a 
"functional stethoscope" which noninvasively radiates near- 
infrared light to a diseased part, and detects a change in 
the cerebral circulation blood flow, for example. The change 
is heard as sound pulse modulation to examine a change in the 
cerebral function. More specifically, a light beam of three 
wavelengths A, - 760, 800, 830 nm which is generated by a 
semiconductor laser light source is applied to a diseased 
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CLAIMS 



1. A stethoscope comprising: 

(a) a probe section for noninvasively irradiating a 
diseased part with near- infrared light; 

(b) a control device for detecting a change in cerebral 
circulation blood flow on the basis of data output from the 
probe section; and 

(c) a sound source device for converting the change in 
cerebral circulation blood flow to sound pulses, wherein 

(d) auscultation is performed on the basis of the sound 
pulses from the sound source device in order to diagnose a 
change in cerebral function. 

2. A stethoscope according to claim 1, wherein the near- 
infrared light includes two wavelengths . 

3. A stethoscope according to claim 1, wherein the near- 
inf rared light includes three wavelengths . 

4. A stethoscope according to claim 3, wherein the near- 
infrared light includes wavelengths of 760 nm, 800 nm, and 
830 nm. 

5. A stethoscope according to claim 1, wherein the change in 
cerebral circulation blood flow is a change in total 
hemoglobin (t-Hb) or oxygen saturation rate of hemoglobin 



(rS0 2 ) . 



12 



